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(57) Abstract: 

PROBLEM TO BE SOLVED: To provide the 
manufacturing method of a semiconductor device having 
the excellent coherency between a barrier metal film and 
a metal conductor film that is formed by the CVD 
method. 

SOLUTION: A barrier metal film 22 is formed in a via 
hole 14a, on the sidewall of a wiring groove, and at the 
bottom of a via hole 14 by using Ta (a barrier metal film- 
forming process: S3). Heat treatment is made under 
reducing gas atmosphere such as SiH4 (a first reducing 
treatment process: S4). A metal conductive film 24 using 
Cu is formed by the CVD method on the barrier metal 
film 22 (metal conductive film formation: S5). Cu is 
deposited on the metal conductive film 24 by the electric 
plating method to form a metal conductive part 26 (S6). 
The heat treatment is made under reducing gas 
atmosphere such as NH3 (a second reducing treatment 
process: S7). Finally, the metal conductive part 26 is 
polished by the CMP method for planarization treatment 
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*< <*<)74mm<omm b&*?&*v^ 

t "J T^jBSKk ©fc^&fi ±\Z L * t © k # A *> 

n*. 

[0 0 5 5] W±KI»lU/s*^^4^«:r/W X 

K 7 /v) ©Ettfilfc0 1 9-02 4 1:^ 

-r. ■ • 

[0 0 5 6] 01 9T*«, 0J*liiBi£7-A4 1 SrEK 

t *:+*©*-"<-:* (mmn) 4 o^k^th^cbia!, 
as (Mi'iaas) 42, &sim#mBRm m2fm 



M) 4 4*3<tt/ftfil,aS (s&34ia§) 4 6« 5 EHSn 

f. ::t, tfriaagkii, *£ife©s&i £fc<*!£2c9 
j&Jtgflj©^ v ?±MmMi&iii.m*n-5 /•? -j t^jhs?^ 
&&*mAztt: hiz^nm<om 1 ©jggg#j©3ii 1 ©« 
7c«aa%fr sss 1 ©sa^a^aa intxnmwm 2 © 

UX'&K). &&agkli. *5gSS©fSl <DWi&mc»mz 

©STcias*^ $& 2 ©S7c&a^* /;t±*^iig©?B 
2 ©J£JKffl©$v&Ji£*T-5 iSM&a^&fcflfA fcgT£> 
0, D-Kn»*S4 3fctt, %a3SSS^:«'p[;^» 

gx&<&. :ne.x-<-x40, fj«ia^4 2. 

fcJgffgfiSSU 4fc«fcO ; &4B 1 Jlg4 6tt, Ell 9©«fc-5 

^-^4 0©*A-»Ttc53J5csn^5tt8§lc:fc#, ffffl 
334 2, &jRi©ttJ&^J&34 4*}±t/&4aag4 6 1* 

-*4 0i:©«TJ»A, UtasfftUBftt L-Cfciv^. ' 
©*§-£ , 3 & c © S % tr a w -5 # k 

t<r«i, 4 0 Sr+'L-K LT*^ ; Sr+*-"?/V^C 

[ 0 0 5 7 3 12 2 0 t- Ji, 4 6 L Xfe© 

§4 2, 4 4*3«tt/X-<-^ 4 0 kUWlTElSnt 

[0 0 5 83 132 im HI 9 ©<>©*> ?>^% 1 o«S 

[0 0 5 9] 02 2T'ti, 123 1. 9 ©%,©*€>S* 1 

Sl«ffli:^SjS*lg|^t:*il-5©g5 0TfT 

^5 0*J:O ! ^'<-^4 OkSHSLTaeift-r^*. 
[0 0 6 0] 02 3Xli> 02 1 £>3UttB2 2©£J£ 
fOkL-X, ff«iaS4 2t&«iak^«««:Sl^i: : & 
fl^^5 2kA^^-^4 0£KA/T**fjSJtTBBE;*n 

[o o 6 i ] 02 4Tii. fflrjaa, &?s.m#m&&)5* 
t/aiaa^t^T^fcio© i -3©*cs5 4* ! x-<- 

*4 0^^CTEH^nTV^5.. 
[0 0 6 2] _L2ELfc*n^n©&KeEl4, JUT©^( 

[0 0 6 3] $r. &&m&t*ik<DX'*-7.t>& - i* 

4, 13 2 K 02 3. 02 4) . 
[00 64] ZtWWLZ, ^•&aSfe<tO te P^:©^'< 

-^ttti:»r«t(«iLxs«:iai-tfc i b©ii, m«<7>m&\z 
ftfstv^^tffa-e*.* (020, 022) . «A 
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FROM I nteJ actual 1 Property D i v. , NEC 



2002^1 2fll -B (*) 1 1 : 52^'SJBl 1 : 35/3CS*%480640552:i F VM 



h©*£VNXe©Ifftm (+JB1H.8.) £^toi&«L 
e» c * fc. «*©xg cm >x si^a a * i k c 

cio*©#a*ir5S#¥*8K:»«^^Tu;:k**& 

-©«£•, tttlt©S*«SUiLTSW &n*ct:fc 
*©S«bfc#Jg©&CoV^T©*»||S, 

[0 0 6 5] ftft©fta*l-3©£Tft-*fc© 

'©<#•& x JlfetJU* l-3©S-cfr}fc«>Ctt, AS 
•©aflMfcfrfcRErsfctoCWfcoPMljfcBL;**- 

*fir& -5 3 k ttfi-Tt t«*TW:ftVx; k CEJtf ■£& 

[0066] ±1S lfc*tv?n©ttlt£K®fftt*fft* 
a5»fc»*+&fc, 02 0, 01 9teJ;yB12 1 CSS* 

fcfcttE***, coit. Lv*k*;t6n*. 

[=0 0 6.73 

[£«©»*] ^QEftt^Wr/W aftilftttfc 

©Wis, 2»»*#T*l.©»^t*#;*t;*0TSflll© 
ifjc&SXfflk, Jf*fi*X® © {* k: , 3iq»*# 

S*K*ftK k © A ±T 6 c k ** -e * 

«t*A'; 7&mxm8Lxmt±mm#mK&TMk: ©w 
c, S7ctt#^©7 , ^xvK«iRr«>7'5x^«i,axs 

©8f &#&©.#« 7 p - 0 "C<& •& „ 
[02 J ,*S?J6© JBH&©$ 1 ©W IZ& Z *iWtf^ 4 X 
©«&#**«« to© i©"?* 1 ^ tfr?U5J:r/ 

[0.3] *^«©.^)i|©»l ©fclCftS^jfttr-VW X 

©»jft^»*SKwr4.fcto®t)©-c* , 9. tf7jifc«tt; 

E«» * 'J -r * V ^ISK* It < -f * ©»5# 

©W&^&'fcftEtaicto© ©-e* •? , a <> t^jrr 
[05] *^j&©^«©an fl>«K«ft*w*T^-< * 



©»it^te*iawr?.fcto©t.©-cabo > SSi©i87ta 
[06 3 *£JS©J£ISSffllfr l ©«c«**»*^a^ x 

©S!ji^«-iftwrsfcto©t©-efe'9. &jk*#s?^ 

tfXSK fctt -5 ^SSft r ; W 7. ©WW if 00T& 4 „ 
[07] *HJg©^|g©fei ©We&a^^tr-'/W * 

©ficJS*i**rSJW-r-5fc«>©t©-Cfe»5. 

SIXS^fcW^^^T-'/W x©fi?^»fMB|-cfe5»„ 
[0 8] *^«i©^®©Ml ®0iJHff*i£29#rVW;t 

©S£;*S&tl t $T&/ito©*>©T£>'?, ^2©S7Cto 

HSefcW4#i»«;f/W x©35»»r®0-e*§. 
[0 9] *§tJg©J£®©£n ©«»;ff**aMC7 r -»<-< * 

©8fie;S&£f&i?>ll-**:to©i©-?;fe>>?. 5fgxmr*j 

[0 1 0] *§?Sg©Jf*Jtg©8B2©fflt;:fli£¥i*#r A-f 
^©aijfi^ri*©^!©^^^ 7 o -0-cfe 

[011] *§l«i©^eg©S2©eu»r«.S**#:T-OW 

^©ffis^ft^iawr^fcto©^©-?*^, t?r?U3«fc 

l/EM»^X@i;*3WS^#«:r/W X©flItt*rffi0 

[01 2] *£ffi©?E*l£©Sl^©WC<8*^#7*A-i' 
^©Igit^rfefeiewrifcto©^©^*^ 
C/EMiilt^ ';-=y^UiC8»iWH):f;M x®ai 

[01 3] *^JI©^©ff l<i!>«Cff**»*f^W 

x©sajS^te*Bftwrifc»©^©-e*> , 3. A-jr^JS 

K^£SXei-*5W5>^ft:r/^ X©SB»WW0Ti, 

(01 4] *H«<?)»l»©»20«lJi:<S*^ftTA^ 
*©S£;£ffi*2fti8TS/i«>©fc©T$>D. y^xvja 
SXS»C*3lt2>^!*-frr/<-< X©W«'IBT00T*)i. 

[01 5] **iS©»«©*20«»:fc4*iM*9OW 

[01 6 J ^*JI©^)K©IB2©*iJC«4*i»«:7 ? yW 
^©S^*&i5c^r2.fc46©t©-C4,'?, »MXg 

^©Sii^^tSWTSfcto©!©^***?, ^js*^ 

CHI 8] *Si3SO^I!6©S2©WH-#S^#«:x/W 
x ©SUSP'S* fefftW-r**: to© ^ ©Tab*?. Bf0XSc 

[019] *HJ6©^l|g^tr^*^»ftr-'A-rx©Siii 

gft s n s ^i»«:»ifise ©EH©— m % ^1-0 

[0 2 0] *»tt©J0B«e(S***tt?W:*®ttai 
5Wfeca*sn«*#*iija*B©E«©flk©— 

T0T2&2). 

[02 1] ***©»M«Cff**«M*:5'vWx©fia 
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FROM 1 nt \i t c t via 1 1 Property Div. . NEC 



2002*1 2fll i 3 I*.) 1 1 : 52/WI1 1 : 35/JOrS«M8064055 3 : i V 29 



[02 2] ***©#ttffllc:fcs¥i*ttf-VM x«sa« 

£02 3] ***Sojg««ytc:#siji^#7-vwx<ioaf^ 
#ttC *jg ^ n * tko>-m 

C02 4] *56*O^JK«C#5#i!|*xAYx©iSifi 

i o ms. 

12, 1 2a~l 2c Jfefc® 



14 a tfr?L 
14 b E*&« 

2 2. 3 0 ;<>J7^jg& 
2 4, 3 2 *J,*ttR 
2 6. 3 4 &Jg£frgp 
2 8,36 k*7 

29,37 ess/s 

40 

4 1 

42 warns 

4 3 P-K0 7?i 
4 4 &«i»#IKPsSg 
4 6 St&gg ■ 
4 8,50, 52.5 4 §[ 



CHI 3 



(02] 



C05) 




I 



[gl 3] 



[04] 



I 



I 
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FROjA I rite 1 ectua 1 1 Property Div. , NEC 



2002*1 2m IB (*) 11 :53Smi t : 35/Xffi#F*H8 0 640bb3 1< I JO 



[08] 



[Bid] 



[Ell 0] 




[01 4] 



lain 





















,614 














r ySIS 


(«MeJtXB) 




, ^S17 






/S1B 





[012] [HI 31 [S16] 
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FROM In^eUctuall Property Div. , NEC 



2002^1 2fll 1 B (5)0 l 1 :53/g56l 1 : 3 5/>CM^4 8 06405533 ? H\ 



im i 8] 










S5»*" 



'44 



[»8 2] 



^4* 



[024] 



[S3 2 ] ] 




52 
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r ROM 'Inte-Uctudll Property Div., NEC 



2002S1 2fll 8 I*) 1 1 ; 53/©?Bl 1 : 35/*g#-*480640555:i 



(51) Int. CI. 7 

H 0 1 L 21/28 
21/285 



3 0 1 



(72) & * am 

9 Y nvtt«;6?tl8^W589rM 



F I 

H01L 21/285 
21/88 
21/90 



H3-r(#«) 



C 
R 
A 



F*-A(##) 4K024 AA09 ABO I AB02 AB15 BA11 
BB12 BC10 DA10 DBOl GA01 
' 4K030 AAi 1 BA01 CA04 DA03 DA08 
JA10 LA] 5 

4M104 BB17 BB32 BB33 CC01 DD22 
DD33 DD34 DD43 DD44 DD52 
DD77 DD79 FR6 HB08 

5F033 HH21 HH32 HH34 JJ21 JJ32 
JJ34 KKll KK32 MM02 MM12 
Hti!3 NN06 NN07 PP0I PP04 
?P06 PP09 PPI1 PP14 PP19 
PP27 PP33 QQQO QQ09 QQI9 
QQ48 0073 0Q85 QQ91 QQ92 
QQ96 Q998 VV03 HI 3 
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